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[SUBJECT] 

Provides the method of judging the existence 
and number if necessary of the coliform group 
in foodstuffs accurately and rapidly. 

[SOLUTION] 

It is the method of detecting this (beta) 
galactosidase against a parameter for a 
coliform group, comprised such that it cultivates 
the test substance or test liquid containing a 
constant-rate of this test substance so that the 
generation amount of the (beta) galactosidase 
which is a coliform-group specific enzyme 
increases, and the enzyme activity of this (beta) 
galactosidase is measured. 
In order to increase the generation amount of 
(beta) galactosidase, it cultivates in the 
presence of adenosine 3', 5' cyclic-phosphoric 
acid (cAMP), and/or the hexokinase. 
It cultivates in the presence of an isopropyl- 
(beta)-D-thio galacto pyranoside (IPTG), and/or 
it is a fluorescent substrate with the sufficient 
response of a galactosidase as a (5) substrate 
(beta), and it is desirable to use together with 
the process preferably cultivated using a 4- 
methyl umbelliferyl-(beta)- 
D-galactoside. 
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Paste cakes 10g + culture medium of Chikuwa (tube-shaped fish cakes), 

homogenize with a Stomacher, dispense 1 0ml at a time, 

inoculate microbe into the homogenization liquid on the following conditions, 

Left: 

add enzyme-induction-agent-to the culture medium, 
6 hours, 

add cAMP (5 mM), IPTG(1 mM ) to 1ml of culture solutions, 
Right, 

Add enzyme-induction-agent to the substrate, 
1ml of culture solutions, 12000 rpm, 5 minutes, 

Discard supernatant liquid, add 0.5ml culture solution, and cAMP (5 mM), IPTG, 

(1 mM) to precipitate, 

Add 5 micro liters toluene, 

40 degrees Celsius, 30 min. 

Add 2N NaoH 5 microliters, 

15000 rpm, 3 min, 



03/04/24 



4/26 



(C) DERWENT 



DERWENT 



Measure supernatant liquid with fluorescent spectrometer 
Excitation wavelength; 365nm Excitation slit; 5nm, 
Fluorescent wavelength: 465nm Fluorescent slit; 10nm 
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[CLAIM 1] 

A rapid detection method of the coliform group, 
which is the method of detecting this (beta) 
galactosidase against a parameter for a 
coliform group, comprised such that it cultivates 
the test substance or test liquid containing a 
constant-rate of this test substance so that the 
generation amount of the (beta) galactosidase 
which is a colifbrm-group specific enzyme 
increases, and 

the enzyme activity of this (beta) galactosidase 
is measured. 

[CLAIM 2] 

The rapid detection method of the coliform 
group of Claim 1 cultivated in the presence of 
the enzyme for removing adenosine 3', 5' 
cyclic-phosphoric acid (cAMP), and/or a 
glucose. 



[CLAIM 3] 

The rapid detection method of the coliform 
group of Claim 2 whose enzyme for removing a 
glucose is the hexokinase. 

[DETAILED DESCRIPTION OF INVENTION] 
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[0001] 



[The technical field which industry belongs] 

This invention relates to the rapid detection 
method of a coliform group. 
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[PRIOR ART] 

A coliform group is set to a BGLB culture 
medium, they are an acid and the microbe 
which generates gas. 

According to the method of measuring this acid 
and gas, a culture takes 48 hours. 
However, in the case of a product with a 
comparatively short use-by date like chilled 
Japanese perishable delivered good which are 
circulating, before an inspection result comes 
out, it carries away the product, the safety of a 
product cannot be checked but it is 
apprehensive about the safety. 
Therefore, it is anxious for the method of 
measuring a coliform group rapidly. 
In order to detect a coliform group rapidly, the 
gene amplification by the method of measuring 
the enzyme activity of the galactosidase which 
is a coliform-group specific enzyme (beta), the 
method of sensing impedance change of the 
culture medium under culture, the method of 
measuring consumption oxygen and the 
generated carbon dioxide, the method of light- 
emitting using ATP in a microbial cell, and PCR 
etc. can be considered. 

However, when detection time of a coliform 
group is made into less than 8 hours, the 
present condition is whether the detection 
system's being established also for the any 
method, and being at this point in that from 
which response sufficient within between is not 
obtained, even if established. 
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[PROBLEM ADDRESSED] 

This invention aims at providing the method of 
judging the number for the existence of the 
coliform group in foodstuffs correctly rapidly if 
necessary. 
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[SOLUTION OF THE INVENTION] 

It is as follows in order to investigate that a 
coliform group exists in an object. 
The specific enzyme (beta) galactosidase of a 
coliform group is made into a parameter. 
Since the generation amount of the (beta) 
galactosidase is increased, the enzyme activity 
is measured. 

That is, this invention is the method of detecting 
this (beta) galactosidase against a parameter 
for a coliform group, comprised such that a test 
substance or test liquid containing this test 
substance is cultivated so that the generation 
amount of the galactosidase which is a 
coliform-group specific enzyme (beta) may 
increase at a constant-rate, and 
The enzyme activity of this (beta) galactosidase 
is measured. 

The rapid detection method of the coliform 
group characterized by the above-mentioned is 
made into the summary. 

As means to cultivate so that the generation 
amount of said (beta) galactosidase may 
increase, the following (a) and/or (b) means are 
known before this application. 

(a) Cultivating in the presence of an isopropyl- 
(beta)-D-thio galacto pyrano side (IPTG). 

(b) Cultivating using a fluorescent substrate with 
the sufficient response of a galactosidase as a 
substrate (beta). 

As this fluorescent substrate, preferably a 4- 
methyl umbelliferyl-(beta)-D-galactoside is 
used. 
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[0005] 

This invention is characterized by means to 
cultivate so that the generation amount of a 
galactosidase (beta) may increase being the 
following (1 ) and/or means of (2). 

(D 

It cultivates in the presence of adenosine 3' and 



03/04/24 



7/26 



(C) DERWENT 



JP2000-93195-A 



(1) , 5' If 
4? V v V- V y|(cAMP) 

(2) ^>3-^^^i-^,fc 

^ y if tf 3 - 1 

[000 6] 

^T^#bfc (a) 

(b) Kbmz.^ (i) 

&<fct>V;£fcfi (2) 

7? y i/y—e <D£.j&mfrm* 
y ~yy— t? <o&mm&$:m7£r 

(a) 4 yfn 0 -D- 
fXJSy? Ft°7yf^ K ( I 

ptg) (Dft&Txtm-rZo 

(b) Mi LTj3^7^ hi/ 

y 7 y ;v - 0 - D - # 7 
* h->K«rJflv>3 0 

(i) 7f/^3' , 5 r -y- 
^r^y ^^-yy|(cAMP) 

*3.fctf/*;fcW: (2) 



THOMSON 

DERWENT 

5' cyclic-phosphoric acid (cAMP). 
(2) 

It cultivates in the presence of the enzyme for 
removing a glucose. 

The hexokinase can be mentioned as a 
desirable example of the enzyme for removing 
said glucose. 



[0006] 

Therefore, the rapid detection method of the 
coliform group of this invention is a method of 
detecting this (beta) galactosidase against a 
parameter for a coliform group. 
Comprising: 

It cultivates so that the generation amount of the 
galactosidase which is a coliform-group specific 
enzyme (beta) may increase test substance or a 
test liquid which contains a constant rate for this 
test substance by means (a), means (b) and 
means (1) and/or (2) shown below , and the 
aspect which measures the enzyme activity of 
this (beta) galactosidase is included. 

(a) Cultivating in the presence of an isopropyl- 
(beta)-D-thio galacto pyrano side (IPTG). 

(b) Cultivating using a fluorescent substrate with 
the sufficient response of a galactosidase as a 
substrate (beta). 

As this fluorescent substrate, 

Preferably a 4-methyl umbelliferyl-(beta)-D- 

galactoside is used. 

(1) 

It cultivates in the presence of the enzyme for 
removing adenosine 3\ 5' cyclic-phosphoric 
acid (cAMP), and/or a (2) glucose. 
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[Emb dim nt] 

In the rapid detection method of the coliform 
group of this invention, when cultivating a test 
substance or test liquid that contains a 
constant-rate of this test substance so that the 
generation amount of the galactosidase which 
is a coliform-group specific enzyme (beta) may 
increase, for example, a fluorescent substrate 
with the sufficient response of a galactosidase 
as a substrate (beta), preferably a 4-methyl 
umbelliferyl-(beta)-D-galactoside is used. 
Since the generation amount of a (beta) 
galactosidase is mentioned, an isopropyl- 
(beta)-D-thio galacto pyrano side (IPTG) is 
used. 

The enzyme for removing the glucose in 
adenosine 3', 5' cyclic-phosphoric acid (cAMP), 
and/or a reaction liquid, since the generation 
amount of a galactosidase is further (beta) 
mentioned, preferably the hexokinase is used. 
As an enzyme for removing a glucose, the 
glucose oxidase, the glucose dehydrogenase, 
etc. are mentioned to others. 
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[0008] 

In order to judge the existence of the coliform 
group in foodstuffs within 8 hours, the enzyme 
activity of the galactosidase which is a coliform- 
group specific enzyme (beta) was made into the 
parameter. 

Various synthetic derivatives as a substrate of a 

(beta) galactosidase are known. 

However, fluorescent substrates that are made 

the most highly sensitive, among them 4-methyl 

umbelliferyl-(beta)-D-galactoside. with a strong 

fluorescence intensity), are used. 

The method (Examined Japanese Patent No. 

58-17598) using this substrate exists. 

However, by this method. 

When only a very small amount of 1cfu coliform 

group exists in 1g in foodstuffs, detection of 
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V \o tc ~" < ^4<7)^:Ii0i¥ Lj5* less than 8 hours is difficult. 
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[0009] 

Therefore, it tried to raise a detection response 
by increasing the galactosidase (beta) 
generation amount of a coliform group. 
The generation amount of a galactosidase was 
able to be increased multiplicatively (beta) by 
adding the isopropyl-(beta)-D-thio galacto 
pyrano side (IPTG), adenosine 3' and 5' cyclic- 
phosphoric acid (cAMP), and the hexokinase 
which are already shown by said method. 
About the addition effect of the hexokinase, the 
report is not carried out yet. 



[0010] 

Coliform group which the detection method of 

this invention makes an object : 

With a Gram negative Bacillus, they are the 

microorganisms which degrade lactose and 

produce an acid and gas. 

For example, it mentions the Escherichia 

genus, the Citrobacter genus, the Klebsiella 

genus, the Enterobacter, etc. 

Culture medium which uses : 

The culture medium to which a certain selection 

pressure which can propagate only a coliform 

group was applied is desirable. 

The additional amount of an enzyme-induction 

agent: IPTG 0.1 mM - 10 mM, cAMP 0.1 

mM - 1 00 mM, hexokinase 0.01 U-5U 
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Highly sensitive fluorescent substrate : 
4-methyl umbelliferyl-(beta)-D-galactoside, 
carboxy-umbelliferyl-(beta)-D-galactoside, 
fluorescin-di-(beta)-D-galactoside, 
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[EFFECT] 

In this invention, by addition of IPTG, cAMP, 
and the hexokinase, the generation amount of 
the galactosidase (beta) of a coliform group can 
be increased, and a detection can be performed 
in 8 hours. 

As for each role, IPTG turns ON the transfer of 
a galactosidase (beta) gene, cAMP connects 
with a transcription factor and promotes the 
transfer. 

The hexokinase is an enzyme which makes 
glucose become glucose-6-phosphate. 
Since it will obstruct generation of a 
galactosidase if a glucose exists (beta), it adds 
in order to eliminate a glucose out of a reaction 
liquid. 



[; 



mw<DwmzmmMx-mw 

[0 0 14] 

( Klebsiellapreumoniae ) 

$mmm*mz-t c am p , 



[Example] 

An Example demonstrates the detail of this 
invention. 

This invention is not limited at all by these 
Examples. 

[0014] 

Example 1 

The Escherichia coli and Klebsiella pneumoniae 
which are a typical coliform group are used, 
cAMP and IPTG which affect a (beta)- 
galactosidase generation amount, the 
synergistic effect of the hexokinase, and 
examination about the influence by the addition 
stage. 
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1 ) Culture medium which used 
Polypeptone 15g (per 1 
liter of culture mediums) 

NaCI 5g 
Yeast extract 5g 
K2HP04 2.5g 
SDS 0.1g 
KN03 1g 
Sodium pyruvate 1g 

2) Substrate liquid 

12.5 mg4 - They are a methyl umbelliferyl- 
(beta)-D-galactoside / 50 mlH20 after heating- 
dissolution, 0.4 ml (pH9.0) of 0.5 MTris-HCI is 
added, it lets an anion exchange column pass 
and after adjusting pH to 7.2, is at HCI. 
It filtered with the 0.45-micrometer filter. 
PIPES (pH7.2) of 0.5M is added at a ratio of 1 
to 9, and this liquid is made to be a substrate 
liquid. 

3) A fluorescent value when the evaluation 
microbe of a positive, negative fluorescent 
value does not exist, when 10-15 and a 
fluorescent value were 20 or more, it was 
presupposed that it is positive. 

At the time less than of 20, it considered as 
negative. 
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Experiment 1: cAMP, IPTG, the addition effect 
of the hexokinase 

In the procedure shown in FIG. 1, 10g of 
Chikuwa(tube-shaped fish paste cake)s and 90 
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ml of culture mediums are homogenized with a 
Stomacher, it dispenses 10 ml at a time, a 
microbe (Escherichia-coli 12 cfu/g, 
Kpneumoniae22 cfu/g) is vaccinated into this 
homogenization liquid, it cultivates 35 degrees- 
Celsius for 6 hours. 

A culture solution is centrifuged for 5 minutes by 
12000 rpm, a supernatant liquid is thrown away, 
and a 5 ml substrate liquid is added to a 
precipitate, it often dispenses 0.5 ml at a time 
after stirring, each enzyme-induction agent is 
added, 35 degrees-Celsius and a 1-hour 
reaction are performed, and toluene 5 microliter 
is further added, the reaction was performed for 
40 degrees-Celsius and 30 minutes. 
2-N NaOH5 microliter is added to this reaction 
liquid, after centrifuging for 5 minutes by 12000 
rpm, ultraviolet radiation is irradiated and 
excited by the excitation wavelength of 365 nm, 
and the 5 nm excitation slit. 
Fluorescence of fluorescent wavelength of 465 
nm and a fluorescent slit of 10 nm is measured 
with a fluorescent spectrometer. 
In Table 1, the result at the time of adding an 
Escherichia coli, and in Table 2, the result at the 
time of adding Klebsiella pneumoniae, are 
shown, respectively. 
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[Table 1] 

When an Escherichia coli is added 

CAMP (5mM), IPTG, (1mM) Hexok 
Fluorescent value 









12 


+ 






12 




+• 
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11 
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+ 
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[Table 2] 

When K. pneumoniae is added 



CAMP(10mM) | IPTG(1mM)| Hexokinase0.3U 
K. pneumonia | F | UoreS cent value 

e & m to l tc m & . 



c AMP I PTG 

1 OmM 1 mM 

o. 3u mytm 



+ 
+ 



+ 
+ 



12 
13 
16 
12 

22 

19 
13 
31 
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[0018] 

Experiment 2: cAMP, addition stage of IPTG 
1 0g of Chikuwa(tube-shaped fish paste cake)s 
and 90 ml of culture mediums are homogenized 
with a Stomacher as shown in FIG. 2, it 
dispenses 10 ml at a time, a microbe (K. 
pneumoniae17 cfu/g) is inoculated into this 
homogenization liquid, it cultivates 35 degrees- 
Celsius for 6 hours. 

1 ml of one culture solutions is centrifuged for 5 
minutes by 12000 rpm, a supernatant liquid is 
thrown away, and a 0.5 ml substrate liquid, 
cAMP (5 mM), and IPTG (1 mM) are added to a 
precipitate, cAMP (5 mM) and IPTG (1 mM) are 
added to 1 ml of culture solutions of another 
side, it centrifuges for 5 minutes after cultivating 
for 1 hour by 12000 rpm 35 degrees-Celsius, a 
supernatant liquid is thrown away, and a 0.5 ml 
substrate liquid is added to a precipitate, both 
add 5 microliters of toluene, respectively, the 
reaction was performed for 40 degrees-Celsius 
and 30 minutes. 

2-N NaOH5 microliter is added to each of this 
reaction liquid, after centrifuging for 3 minutes 
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by 15000 rpm, ultraviolet radiation is irradiated 
and excited by the excitation wavelength of 365 
nm, and the 5 nm excitation slit. 
The fluorescence of a fluorescent slit (the 
fluorescent wavelength of 465 nm and 10 hm) is 
measured with a fluorescent spectrometer. 
A result is shown in Table 3. 
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[Table 3] 



Initial (cfu/g) , fluorescent value (enzyme- 
induction agent addition to a culture medium) 
Fluorescent value (enzyme-induction agent 
addition to a substrate) -— 



Klebisella pneuomiae 17 



15 



32 



Klebisella pneuomiae 1 

7 15 
3 2 
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[0020] 

Result 

They are an Escherichia coli and a Klebsiella 
from Table 1 and Table 2. In the 

pneumoniae, cAMP, IPTG, and the combined 
use effect of the hexokinase were checked. 
Moreover, it was shown from Table 3 that it is 
more desirable to add these enzyme-induction 
agents directly to a substrate liquid. 
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Example 2 

In the procedure shown in FIG. 3, an 
Escherichia coli and Klebsiella pneumoniae are 
added to a Chikuwa(tube-shaped-fish-paste- 
cake) crushed material, and a fluorescent value 
is measured. 

In the case of an Escherichia coli, the additional 
amount of an enzyme-induction agent is 
CAMP10 mM, IPTG1 mM, and hexokinase 2U. 
In K. pneumoniae, it is cAMP10 mM, IPTG1 
mM, and hexokinase 0.2U. 
A result is shown in Table 4. 
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[Table 4] 

Initial (cfu/g) 



Fluorescent value 



Escherichia coli 

ffl 3§ 27 

1k%M- 10 



506 





1 


2 7 






1 0 


5 0 6 





K.pneumoniae 

25 

20 



167 



K.pneumoniae 

2 5 

16 7 



2 

2 0 
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Example 3 

In the procedure shown in FIG. 3, various 

coliform group is added to a Chikuwa(tube- 

shaped-fish-paste-cake) crushed material, and 

a fluorescent value is measured. 

The object microbe used the coliform group 

marketed in Japan. 

A result is shown in Table 5. 
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[Table 5] 



(c f u/g) jfrft 



Citrobacter 
IF012681 
2 

Enterobacter 
IF013534 
1 

Enterobacter 
JCM1234 
2 

Enterobacter 
JCM1238 
2 

Citrobacter 
JCM1659 
2 

Budvicia 
JCM3902 
1 

Ewingella 
JCM5911 
2 

Citrobacter 



freundii 
7 66 

arugenes 
2 21 



gergoviae 
851 

intermedium 
22 

diversus 
50 

aquatica 
779 

amerricana 
51 

amalonaticus 



lnitial(cfu/g),Fluorescencevalue, 
Conditions of an enzyme-induction agent 



JCM1659 



JCM3902 



JCM5911 



Citrobacter freundii IF01 2681 7 66 
Enterobacter arugenes IF013534 2 
1 

Enterobacter gergoviae JCM1234 
851 2 

Enterobacter intermedium JCM1238 
22 2 
Citrobacter diversus 

50 2 
Budvicia aquatica 
779 1 
Ewingella amerricana 

51 2 

Citrobacter amalonaticus IF013547 
360 2 

Enterobacter sakazakii JCM1233 
614 2 

Klebsiella oxytoca -JCM1665 
100 2 

Leclercia adecarboxylate JCM1667 
265 2 
Klebsiella terrigena 

24 1 
Escherichia vulneris 
40 2 

Klebsiella ornithinolyticaJCM6096 

25 2 



JCM1687 



JCM1688 



2 
21 

1 
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IF013547 
2 

Enterobacter 
JGM1233 
2 

Klebsiella 
JCM1665 
2 

Leclercia 
JCM1667 
2 

Klebsiella 
JCM1687 
1 

Escherichia 
JCM1688 
2 

Klebsiella 
JCM6096 
2 



360 

sakazakii 
614 

oxytoca 
100 



adecarboxylate 
265 



1 



1 



terrigena 
24 

vulneris 
40 



ornithinolytica 
1 25 
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Conditions of an enzyme-induction agent : 
1: CAMP10 mM, IPTG1 mM, hexokinase 211 
2: CAMP10 mM, IPTG1 mM, hexokinase 0.2U 



1 : c AMP 1 OmM, I PT 
G linM t ^y*t- if 2U 

2 : c AMP 1 OmM, I PT 
G ImM, ^df-y^— fefO. 
2U 
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[EFFECT OF THE INVENTION] 

The number can be rapidly judged for the 
existence of the coliform group in foodstuffs 
correctly if necessary. 

A detection in 8 hours is attained, early 
detection, such as an Escherichia coli of a 
product with a comparatively short use-by date 
like chilled Japanese perishable deliverable 
goods which are circulating, early 
correspondence, etc. can be performed. 
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[FIG.1] 

After adding and cultivating an enzyme- 
induction agent, it is flowchart explaining the 
operating procedure which measures the 
enzyme activity of a (beta)- galactosidase. 



[FIG.2] 

It is flowchart when changing the order of 
addition of the enzyme-induction agent in the 
case of using Kpneumoniae in FIG. 1. 



[FIG.3] 

It is a flowchart explaining the operating 
procedure when adding an Escherichia coli, 
Klebsiella pneumoniae, and various coliform 
groups to a Chikuwa(tube-shaped-fish-paste- 
cake) crushed material, and measuring a 
fluorescent value. 
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Chikuwa 10g + culture medium, 

Homogenize in a stomacher, dispense 10 ml at a time, 

Inoculate microbe into homogenizer liquid under the following conditions 

Coliform bacteria; 12 cfu/g 

K. pneumoniae; 22 cfu/g 

35 degrees Celsius, 6 hours, 

12000 rpm, 5 min 

discard supernatant liquid, add 5 ml culture solution to precipitate, 

After mixing well, discard 0.5 ml at a time and add each enzyme-induction-agent, 

35 degrees Celsius, 1 hour, 

add 5 microliters toluene, 
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40 degrees Celsius, 30 min 
add microliters 2N NaOH 5, 
15000 rpm, 3 min, 

measure supernatant liquid with fluorescent spectrometer 
Excitation wavelength; 365nm Excitation slit; 5nm 
Fluorescent wavelength: 465nm Fluorescent slit; 10nm 
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Paste cakes 1 0g + culture medium of Chikuwa (tube-shaped fish cakes), 

homogenize with a Stomacher, dispense 1 0ml at a time, 

inoculate microbe into the homogenization liquid on the following conditions, 

Left: 

Add enzyme-induction-agent-to the culture medium, 
6 hours, 

Add cAMP (5 mM), IPTG(1 mM ) to 1 ml of culture solutions, 
Right: 

Add enzyme-induction-agent to the substrate, 
1 ml of culture solutions, 1 2000 rpm, 5 minutes, 

Discard supernatant liquid, add 0.5ml culture solution, and cAMP (5 mM), IPTG, 

(1 mM) to precipitate, 

Add 5 micro liters toluene, 

40 degrees Celsius, 30 min, 

Add 2N NaoH 5 microliters, 

15000 rpm, 3 min, 

Measure supernatant liquid with fluorescent spectrometer. 
Excitation wavelength; 365nm Excitation slit; 5nm, 
Fluorescent wavelength: 465nm Fluorescent slit; 10nm 
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Chikuwa 1 0g + culture medium 90 ml, 

Homogenize in a Stomacher, dispense 10 ml at a time, 

Inoculate bacteria into homogenization liquid, 

35 degrees Celsius, 6 hours (5 hours in the case of coliform bacteria) 

Culture solution 1 ml, 15000 rpm, 5 min 

Discard supernatant, add 0.5 ml substrate liquid and enzyme induction agent to 
precipitate, 

35 degrees Celsius, 1 hour, 
Add 5 microliters toluene, 
40 degrees Celsius, 30 min, 
Add 5 microliters 2N NaOH, 
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15000 rpm, 3 min, 

Measure supernatant liquid with fluorescent spectrometer. 
Excitation wavelength; 365nm, Excitation slit; 5nm, 
Fluorescent wavelength: 465nm Fluorescent slit; 10nm 
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